Summary
buting to a quantitative character. A general theory on the evolution of genetic variances within and between subdivisions of the population is developed. We base ourselves on the theory and on the calculation of identity coefficients. In the absence of selection, the evolution of variances is determined only through the knowledge of genetic components typical of the quantitative character, and of the genetic effective number of inbred lines. The given results generalize and consolidate the former studies. The main possible evolutions are discussed by means of numerical illustrations. The population structure differs from the one described by WRIGHT in the case without dominance, depending on the importance of the dominance interaction and on the initial frequencies of alleles.
Two main phenomena are expected: (i) Preservation of temporary increase in the mean genetic variance within lines is possible in cases more general than those that are already known; the immediate and constant reduction of this variance in inbred lines does not constitute a widespread phenomenon.
(ii) The (FALCONER, 1960) .
To interpret these phenomena the simplest classical quantitative genetics model is necessary; the gene effect involved in the expression of a character shows dominance interactions but no epistasis. The evolution of means will be reported, and possible evolutions of different genetic components of the variance will be described, but with this simple model it will not be possible to explain the increase of the environmental variance value in inbred lines, nor its reduction in hybrids.
II. - Taking into account the previous consideration and expressions ( 2 ) and ( 3 ) the break-down of the total variance V t into intra-line variance V &dquo;, and inter-line variance V b , can be expressed:
In the foregoing expressions, coefficients assume their mean values within a line. Symbols a t 2 (f), a w 2 (f) and a b ' (1) 2 ) If the environmental variance 2 V ' in F 2 can be correctly evaluated from environmental variances 1 V e and V, or from other experiments, the experimental diagram described allows the evaluation of the genetic components introduced to explain the estimated variances a 2 . At least for the characters which are assumed not to be subject to epistatic interactions, this diagram provides a method to estimate the variance components V' D &dquo; C A D &dquo; and D 2 related to inbreeding.
3 ) The introduction of dominance effects differentiates the genetic interpretations of quantities 10-2 and 2 a 2 that can be estimated. The existence of negative C' AD quantities particularly, can account for a reduction in variances a 2 « between F, and F 2 generations.
VI. - After the initial variance of the original population is reduced to one, the compo- (advantage given to heterozygotes). The initial frequencies at four loci are respectively identical with those of homonymous alleles of character (a). After reducing the initial variance to one the components are:
The results are shown in figure i and in Table 2 . A. -Break-down into intra-and inter-line variance ( fig. i Finally, this study of variances is based explicitly on the hypothesis of lack of selection, mutation and migration. Muta,tion and migration phenomena can be treated by the theory of identity between genes (Mn!, ECO2, 194 8, ig6gb, 197 1 , ig!z; GILLOIS, 19 64, ig66b) . The evolution of identity coefficients with mutation is well known (GW !,ois, 19 6 4 ; CH!vAr.!'r, Gm,!,ors, NASSA R , 1977 ) and it is possible to consider extending Mar,ECO'r's methods to identity coefficients. The study of the influence of selection can rely on the results of K IMURA (ig6q) on the moments of genic frequencies. For sufficiently low selection pressures, it is possible to assume that the formulae we have given are good explanations for 2.t least a certain period of time. The chara.cterization of this field of validity will constitute the subject of a forth-coming study. 
